Carbohydrate uptake in the oral pathogen Streptococcus mutans: mechanisms and regulation by protein phosphorylation.
Streptococcus mutans is the primary etiological agent of dental caries in man and other animals. This organism and other related oral streptococci use carbohydrates almost exclusively as carbon and energy sources, fermenting them primarily to lactic acid which initiates erosion of tooth surfaces. Investigations over the past decade have shown that the major uptake mechanism for most carbohydrates in S. mutans is the phosphoenolpyruvate (PEP)-dependent phosphotransferase system (PTS), although non-PTS systems have also been identified for glucose and sucrose. Regulation of sugar uptake occurs by induction/repression and inducer exclusion mechanisms in S. mutans, but apparently not by inducer expulsion as is found in some other streptococci. In addition, ATP-dependent protein kinases have also been identified in S. mutans and other oral streptococci, and a regulatory function for at least one of these has been postulated. Among a number of proteins that are phosphorylated by these enzymes, the predominant soluble protein substrate is the general phospho-carrier protein of the PTS, HPr, as had previously been observed in a variety of Gram-positive bacteria. Recent results have provided evidence for a role for ATP-dependent phosphorylation of HPr in the coordination of sugar uptake and its catabolism in S. mutans. In this review, these results are summarized, and directions for future research in this area are discussed.